CLAIMS 


We claim: 

1 . A method of recording information to an optical memory device, the device having a 
state-changeable active material, the method comprising the step of: 

forming a mark by applying a plurality of energy pulses to said active material, 
said pulses effective to provide at least 50% capacitive cooling. 

2. The method of claim 1, wherein said pulses are effective to provide at least 55% 
capacitive cooling. 

3. The method of claim 1, wherein said pulses are effective to provide at least 60% 
capacitive cooling. 

4. The method of claim 1, wherein said forming step is effective to control the shape of 
said mark. 

5. The method of claim 1, wherein said mark has a constant width or a tapering width. 

6. The method of claim 1 , wherein said mark comprises an amorphous material. 

7. The method of claim 1, wherein said mark provides for more than 2 recording levels. 
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8. The method of claim 7 wherein a plurality of said marks are formed and the active 
material has a plurality of data cells of uniform dimension, each mark being formed 
entirely within a data cell. 

9. The method of claim 8 wherein the mark is provided without significantly altering 
marks of other data cells. 

10. The method of claim 8 wherein marks of different recording levels are differentiated 
by mark width. 

1 1 . The method of claim 8 wherein each mark is constant in length. 

12. The method of claim 1 wherein forming conductive cooling is obtained by applying a 
plurality of energy pulses to said active material, each of said pulses having a pulse width 
less than 14 nanoseconds. 

13. A method of recording an optical memory device, the device having a state- 
changeable active material, the method comprising the step of: 

forming a mark by applying a plurality of energy pulses to said active material, 
each of said pulses having a pulse width less than 14 nanoseconds. 

14. The method of claim 13, wherein each pulse width is less than 10 nanoseconds. 
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15. The method of claim 13, wherein each pulse width is less than 7 nanoseconds. 

16. The method of claim 13, wherein said forming step is effective to control the shape 
of said mark. 

1 7. The method of claim 13, wherein said mark has a constant width or a tapering width. 

1 8. The method of claim 13, wherein said mark comprises an amorphous material 

19. The method of claim 13 wherein the optical memory device is an optical disk. 

20. The method of claim 13 wherein the active material comprises a chalcogenide. 

21 . The method of claim 12, wherein said mark provides more than 2 recording levels. 

22. The method of claim 21 wherein a plurality of said marks are formed and the active 
material has a plurality of predetermined data cells of uniform dimension, each mark 
being formed entirely within a data cell. 

23. The method of claim 22 wherein the mark is provided without significantly altering 
marks of other data cells. 
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24. The method of claim 22 wherein marks of different recording levels are 
differentiated by mark width. 

25. The method of claim 22 wherein each mark is constant in length. 

26. A method of recording information to an optical recording medium comprising a 
phase change material, said method comprising the steps of: 

applying energy having a spatial profile to said phase change material, said spatial 
profile defining a region of spatial overlap of said energy with said phase change 
material, said energy providing a temperature profile within said region of spatial 
overlap, said temperature profile defining a spatial distribution of temperatures, said 
spatial distribution including temperatures sufficient to permit formation of an amorphous 
phase in said region of spatial overlap; 

forming a mark coinciding with the portions of said spatial distribution having a 
temperature sufficient to form an amorphous phase, said mark comprising an amorphous 
phase, said amorphous phase forming upon cooling of said region of spatial overlap, said 
cooling releasing energy in excess of the energy required to form said amorphous phase; 

dissipating said excess energy to portions of said phase change material outside of 
the spatial region coinciding with said mark, said dissipating occurring at a rate sufficient 
to prevent formation of an amorphous phase in said portions outside of said mark. 
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27. The method of claim 26, wherein said energy is applied in the form of an energy 
pulse. 

28. The method of claim 27, wherein said energy pulse has a pulse duration of less than 
14 nanoseconds. 

29. The method of claim 27, wherein said energy pulse has a pulse duration of less than 
10 nanoseconds. 

30. The method of claim 27, wherein said energy pulse has a pulse duration of less than 7 
nanoseconds. 

31. The method of claim 26, wherein said energy is applied in the form of a plurality of 
energy pulses. 

32. The method of claim 26, wherein said energy is applied with a laser. 

33. The method of claim 26, wherein said spatial profile is uniform. 

34. The method of claim 26, wherein said spatial profile is a Gaussian profile. 


36 


35. The method of claim 26, wherein said phase change material comprises a 
chalcogenide. 

36. The method of claim 26, wherein said phase change material comprises an element 
selected from the group consisting of Ge, Sb, Se, In, Ag and Te. 

37. The method of claim 26, wherein said region of spatial overlap is substantially 
cylindrical 

38. The method of claim 26, wherein said temperature profile is uniform. 

39. The method of claim 26, wherein said mark coincides with said region of spatial 
overlap. 

40. The method of claim 26, wherein said mark provides for more than two recording 
levels. 

41 . The method of claim 26, wherein said cooling comprises capacitive cooling. 

42. The method of claim 26, wherein said dissipating step comprises capacitive cooling. 
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